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SEPARABLY BONDABLE SHUNT FOR 
WIRELESS SUSPENSIONS 

REFERENCE TO RELATED APPLICATION 

This application claims the bene?t of US. Provisional 
Application Ser. No. 60/137,044, ?led Jun. 1, 1999. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to disk drive suspensions, and more 
particularly to Wireless disk drive suspension assemblies 
having a ?exible conductive laminate forming the electrical 
connection betWeen the slider, including the disk read 
element/head, and the suspension signal electronics. In a 
particular aspect, the invention provides an improved shunt 
for protecting the read head during suspension assembly 
operations. The shunt structure is reusable and comprises a 
conductive material having a resealable adhesive. The shunt 
structure connects the ?exible conductive laminate leads so 
as to redirect electrostatic discharge currents aWay from the 
read head. In a further aspect, the shunt structure may be 
attached to the proximate contact pads betWeen test 
operations, or to neW contact areas especially designed to 
take advantage of the invention by remaining attached both 
betWeen and during testing operations. 

2. Related Art 

One of the major problems With Wireless suspensions is 
the occurrence of spontaneous electrostatic discharges 
(ESD) through them When they are connected to magne 
toresistive (MR) disk read elements/heads or giant magne 
toresistive (GMR) element/heads. Any external charge poses 
a risk of traveling to the MR or GMR element. Thus a charge 
from a person or from an insulating surface charge build-up 
can ?oW via the trace/Wire leads (or pads) to the slider/head 
and damage the MR sensor element, sometimes melting the 
sensor element. It takes as little as 15 volts for a GMR head 
to be damaged. One of the Ways to prevent this phenomenon 
is to connect all the leads in parallel so that this current does 
not pass through the MR element. Designing a circuit With 
a shunt across the leads before the head is attached to the 
suspension Will connect the leads in parallel. But, this 
solution only is effective When the assembly of the Wireless 
conductor and MR or GMR is in other than a test or 
operating condition. In a test or operating situation, after the 
head/element is attached to the conductors/traces to be tested 
for reading and Writing to disk, the presence of the shunt 
circuitry prevents testing and the shunt needs to be removed. 
The shunt is cut-off from the remainder of the circuit and it 
cannot be reattached; electrostatic discharge protection no 
longer exists for the affected part although more handling 
and testing is required. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide method and 
apparatus for continuing shunt protection of Wireless sus 
pension assemblies. It is another object to provide a novel 
shunt structure that is readily attached to and detached from 
the contact pads or other exposed areas of the conductive 
traces of the ?exible conductive laminate portion of the 
Wireless suspension for use as needed to protect the MR and 
GMR elements/heads. It is a further object to provide a 
conductive Web that Will connect the conductive traces in 
parallel, and adhesive alloWing the separable attachment of 
the Web to the traces. It is a still further object to provide a 
metal or metal deposited conductive Web With varying 
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2 
geometries of conductive areas and adhesive areas. Yet 
another object is to provide conductive Web attachment to 
the proximate contact pads of the suspension, to be removed 
during testing and left on during assembly and betWeen tests 
to nearly continually protect the head magnetoresistive 
element. A further object is to provide continuous ESD 
protection for the MR and GMR element attached to a 
?exible conductive circuit by providing conductive Web 
attachment to the traces beyond the contact pads such that 
the Web is left in place during suspension assembly, during 
testing and betWeen tests. 

These and other objects of the invention to become 
apparent hereinafter are realiZed in the method of protecting 
a disk read head from spontaneous electrostatic discharge 
current during the assembly but not during the actual testing 
operations of a disk drive suspension comprising a load 
beam and a ?exible conductive laminate, the laminate hav 
ing at least one pair of trace conductors connected to the 
magnetoresistive read head, including exposing adjacent 
portions of the trace conductors comprising each conductor 
pair, and applying to the exposed trace conductor portions a 
separably adherent shunt structure to temporarily connect 
each the pair of trace conductors in parallel While there is a 
potential for a spontaneous electrostatic discharge current 
reaching the disk read head, such that the discharge currents 
are directed aWay from the head. 

In an alternative embodiment, the invention provides the 
method of protecting a disk read head from spontaneous 
electrostatic discharge current during the assembly and 
during actual testing operations of a disk drive suspension 
comprising a load beam having a base and a ?exible 
conductive laminate, the laminate having at least one pair 
trace conductors connected to the disk read head and to a 
?rst series of contact pads adjacent the load beam base 
useful for attaching test leads, including maintaining a 
second series of contact pads electrically connected to the 
trace conductors betWeen the ?rst series of contact pads and 
the disk read head and exposed, and applying to the second 
series of contact pads a shunt structure separably adherent to 
the laminate and connecting the trace conductors in parallel 
through the second series of contact pads during assembly 
and testing of the suspension With test leads attached to the 
?rst series of contact pads and there is a potential for a 
spontaneous electrostatic discharge current reaching the disk 
read head, such that the discharge currents are directed aWay 
from the disk read head. 

In these and like embodiments, typically, the method 
further includes forming the ?exible conductive laminate 
from a dielectric plastic layer and one or more pairs of 
conductive traces supported by the dielectric plastic layer in 
insulated relation, forming the ?exible conductive laminate 
from a base metal layer, a dielectric plastic layer and one or 
more pairs of conductive traces supported by the metal base 
layer and the dielectric plastic layer in insulated relation, 
forming the shunt structure from a conductive Web and an 
adhesive bonded to the Web and separably bondable to the 
laminate With the conductive Web in conducting relation 
With the trace conductor portions, selecting as the conduc 
tive Web a conductive metal sheet, selecting as the conduc 
tive metal sheet a ?exible sheet of copper, silver or gold, 
distributing the adhesive across the Web in separate, discrete 
quantities, forming the adhesive into separated ?at spots of 
adhesive for separably adhering the Web to the laminate, 
forming the adhesive into separated dimples of adhesive for 
separably adhering the Web to the laminate, selecting as the 
conductive Web a nonconductive plastic sheet material hav 
ing a conductive deposit of metal thereon, forming the 
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conductive metal deposit With raised portions for trace 
conductor contact, locating the conductive metal deposit in 
a predetermined location on the plastic sheet material, and 
forming areas of adhesive adjacent the metal deposit for 
separably bonding the sheet material to the laminate With its 
conductive metal deposit in shunting conductive contact 
With the exposed trace conductor portions, de?ning discrete 
dimples of adhesive across the conductive metal deposit for 
separably adhering the sheet to the laminate, de?ning ?at 
spots of adhesive across the conductive metal for separably 
adhering the sheet to the laminate, forming the shunt struc 
ture from a nonconductive Web, a conductor material dis 
tributively disposed on the Web, and an adhesive separably 
bondable to the laminate With the conductor material in 
conducting contact With the trace conductor portions, select 
ing as the nonconductive Web a plastic sheet material, 
distributing the conductor material in a pattern across the 
plastic sheet material Web and distributing the adhesive in a 
further pattern across the plastic sheet material Web for 
adhering the Web to the laminate, de?ning a grid of con 
ductor metal, attaching the conductor metal grid to the 
plastic sheet material, and arranging the adhesive to sepa 
rably bond the Web to the laminate betWeen the elements of 
the grid, the grid elements electrically contacting the trace 
conductor portions, de?ning a three dimensional sheet of 
conductive material, attaching the conductive material sheet 
to the plastic sheet material, and arranging the adhesive to 
separably bond the Web to the laminate With the conductive 
material sheet in electrical contact With the trace conductor 
portions, and/or de?ning a distributed series of raised areas 
on the conductive material sheet to provide the material the 
third dimension, the raised areas being arranged to make 
electrical contact With the trace conductor portions. 

The method also further typically includes selecting as the 
conductive Web a nonconductive plastic sheet material hav 
ing a conductive deposit of metal thereon, forming the 
conductive metal deposit With raised portions for trace 
conductor contact through the second series of contact pads, 
locating the conductive metal deposit in a predetermined 
location on the plastic sheet material, and forming areas of 
adhesive adjacent the metal deposit for separably bonding 
the sheet material to the laminate With its conductive metal 
deposit in shunting conductive contact With the exposed 
second series of contact pads, forming the shunt structure 
from a nonconductive Web, a conductor material distribu 
tively disposed on the Web, and an adhesive separably 
bondable to the laminate With the conductor material in 
conducting contact With the trace conductor portions 
through the second series of contact pads. 

The invention apparatus comprises in one embodiment a 
disk drive suspension shunt structure for connecting in 
parallel a pair of trace conductors in a ?exible conductive 
laminate connected to a disk read head, the trace conductors 
having exposed portions, the shunt structure comprising a 
?exible carrier, an adhesive carried on the carrier, the 
adhesive being separably adherent to the laminate, and a 
conductor material distributed across the carrier and relative 
to the adhesive such that the conductive element electrically 
connects in parallel the trace conductors at their exposed 
portions in the adhered condition of the carrier to the 
laminate. 

In a further embodiment the invention provides a disk 
drive suspension comprising a load beam, a disk read head, 
a ?exible conductive laminate comprising a plastic layer 
containing conductive traces electrically connected to the 
head in a manner potentially subjecting the head to sponta 
neous electrostatic discharge currents deleterious to the 
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4 
head, the trace conductors having adjacent exposed portions, 
and a shunt structure comprising a Web adapted and 
arranged to electrically connect the laminate conductive 
traces at their the exposed portions, and an adhesive on the 
Web separably bonding the shunt structure to the laminate in 
electrically connected relation With the conductive traces, 
Whereby the discharge currents are directed aWay from the 
disk read head. 

In these and like embodiments, typically, the ?exible 
conductive laminate comprises a dielectric plastic layer and 
one or more pairs of conductive traces supported by the 
dielectric plastic layer in insulated relation, the ?exible 
conductive laminate comprises a base metal layer, a dielec 
tric plastic layer and one or more pairs of conductive traces 
supported by the metal base layer and the dielectric plastic 
layer in insulated relation, the shunt structure Web comprises 
a conductive metal sheet, the conductive metal sheet com 
prises a ?exible sheet of copper, silver or gold, the adhesive 
is distributed across the Web in separate, discrete quantities, 
the adhesive is formed into separated ?at spots for separably 
adhering the Web to the laminate, the adhesive is formed into 
separated dimples of adhesive for separably adhering the 
Web to the laminate, the Web comprises a nonconductive 
plastic sheet material having a conductive deposit of metal 
thereon, the conductive metal deposit is formed With raised 
portions for trace conductor contact, the conductive metal 
deposit is located in a predetermined location on the plastic 
sheet material, and in Which areas of adhesive are formed 
adjacent the metal deposit for separably bonding the sheet 
material to the laminate With its conductive metal deposit in 
shunting conductive contact With the exposed trace conduc 
tor portions, the adhesive is formed into discrete dimples 
distributed across the conductive metal deposit for separably 
adhering the sheet to the laminate, the adhesive is formed 
into ?at spots across the conductive metal deposit for 
separably adhering the sheet to the laminate, the shunt 
structure Web comprises nonconductive sheet material, a 
conductor material distributively disposed on the Web non 
conductive sheet material, and an adhesive separably bond 
able to the laminate With the conductor material in conduct 
ing contact With the trace conductor portions, the 
nonconductive Web comprises a plastic sheet material, the 
conductor material is distributed in a pattern across the 
plastic sheet material Web and the adhesive is distributed in 
a further pattern across the plastic sheet material Web for 
adhering the Web to the laminate, the conductor material 
comprises a grid of conductor metal, the conductor metal 
grid being attached to the plastic sheet material, and the 
adhesive being arranged to separably bond the Web to the 
laminate betWeen the elements of the grid, the grid elements 
being in electrical contact With the trace conductor portions, 
the conductive material comprises a three dimensional sheet, 
the conductive material sheet being attached to the plastic 
sheet material, and the adhesive being arranged to separably 
bond the Web to the laminate With the conductive material 
sheet in electrical contact With the trace conductor portions, 
and forming a distributed series of raised areas on the 
conductive material sheet to provide the material sheet its 
the third dimension, the raised areas being arranged to make 
electrical contact With the trace conductor portions. 

In a further embodiment, the invention provides a disk 
drive suspension having a disk read head protected from 
spontaneous electrostatic discharge current during the 
assembly and testing of the disk drive suspension, the 
suspension comprising a load beam having a base and a 
?exible conductive laminate, the laminate having at least 
one pair trace conductors connected to the disk read head 
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and to a ?rst series of contact pads adjacent the load beam 
base useful for attaching test leads, a second series of contact 
pads electrically connected to the trace conductors betWeen 
the ?rst series of contact pads and the disk read head and 
exposed, and applied to the second series of contact pads a 
shunt structure separably adherent to the laminate, the shunt 
structure connecting the trace conductors in parallel through 
the second series of contact pads during assembly and 
testing of the suspension. 

In this and like embodiments, typically, the shunt struc 
ture is formed from a conductive Web and an adhesive 
bonded to the Web and separably bondable to the laminate 
With the conductive Web in conducting relation With the 
trace conductor portions through the second series of contact 
pads, and the conductive Web comprises a nonconductive 
plastic sheet material having a conductive deposit of metal 
thereon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be further described in conjunction 
With the attached draWings in Which: 

FIG. 1A is an oblique fragmentary vieW of a disk drive 
suspension having the shunt structure of the invention; 

FIG. 1B is a perspective vieW thereof; 
FIG. 1C is an oblique vieW of the invention shunt struc 

ture; 
FIG. 2 is an oblique vieW of an alternate form of shunt 

structure; 
FIG. 3A is an oblique fragmentary vieW of the disk drive 

suspension having the shunt structure separated from the 
contact pads; 

FIG. 3B is an end elevation vieW of the disk drive 
suspension shoWn in FIG. 3A; 

FIG. 4 is an oblique vieW of an alternate form of shunt 
structure; 

FIG. 5A is an oblique vieW of an alternate form of shunt 

structure; 
FIG. 5B is an end elevation vieW of the shunt structure 

shoWn in FIG. 5A; 
FIG. 6 is an oblique vieW of an alternate form of shunt 

structure; 
FIG. 7 is an oblique vieW of an alternate form of shunt 

structure; 
FIG. 8 is an oblique fragmentary vieW of a disk drive 

suspension before attachment of a shunt structure to the 
contact pads; 

FIG. 9A is a plan vieW of an alternate form of the 

invention; 
FIG. 9B is a side elevation vieW thereof; 
FIG. 10 is a vieW taken on line 10 in FIG. 9A. 

FIG. 11 is an oblique vieW of a further alternate form of 
the invention; 

FIG. 12A is an oblique vieW of a further alternate form of 
the invention; and, 

FIG. 12B is an end elevation vieW of the shunt structure 
shoWn in FIG. 12A 

DETAILED DESCRIPTION 

In the assembly of a disk drive suspension comprising a 
load beam and a conductor attached to a slider, the disk read 
head or read/Write element (sometimes referred to herein as 
the slider after the encasing body) is attached to the suspen 
sion load beam ?exure tongue With solder or adhesive. Then 
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6 
electrical connections betWeen the head and leads are estab 
lished by either ultrasonically bonding the leads to the 
read/Write head pads or bonding the pads from the lead and 
the head using a gold ball (pressure and heat). At this stage, 
the leads are shorted using an integrally formed shunt. Then 
the head is tested number of times to determine its electrical 
performances. To do this, even before the ?rst test the shunt 
must be sheared off at head gimbal assembly (HGA) level. 
This is an irreversible step and one that exposes the copper 
traces. Until the shearing operation the copper Was com 
pletely covered by either solder mask, solder, or gold 
planting so that the reactive copper Was protected. 

To protect the leads use has been made of a clip, some 
times referred to as a “croW bar”, to shunt the leads together. 
In operation, the clip is similar to a paper clip. Disadvan 
tages of its use excessive bulk, a penchant for damaging the 
contact pads during clamping, changing or even damaging 
the suspension from its oWn Weight (pendulum effect), and 
likelihood of snagging on something during handling. 

In the present invention, the advantages of a shunt are 
realiZed Without the noted difficulties. A Web that can be 
simply an adhesive tape With conductive material attached to 
it is applied to the bond pads of the leads (the free end of the 
trace/Wireless interconnect.) as a conductor effective to 
shunt the leads. A typical shunt structure Will be a conduc 
tive ?lm With an electrical conductivity of approximately 
1000 ohms cm per square. Bond pads, contact pads and like 
structures referred to herein are separate conductive struc 
tures to Which the leads are attached, or can be portions of 
the leads themselves. The terms pad or contact pad thus refer 
to both exposed, noninsulated portions of the trace conduc 
tors and to structures separate from the ?exible conductive 
laminate, carried on the load beam for example, used to 
effect an electrical connection betWeen a trace conductor and 
other device electronics. The shunt structure is built With 
light, ?exible material With a conductive adhesive so that it 
can be applied to the pads Without clamps of any substantial 
force likely to damage the suspension. The shunt structure 
can be taken off by applying only a small force. A neW shunt 
tape can be used after a test operation, or the old tape can be 
reused. The ?exible conductive shunt pad replaces the 
original shunt that Was not of continuing utility, and is an 
improvement over the clip-type, add-on shunt just described. 
Unlike the clip shunt, the invention shunt structure can be 
easily applied, and removed, during the testing, and reap 
plied. The shunt structure of the invention can have a 
projecting tab to facilitate manipulation. All the several 
variations mentioned above and described hereinafter, are an 
improvement over the prior art in greatly reducing or 
eliminating the time of exposure of the Wireless conductor to 
conditions that may result in ESD damage. 

Complete elimination of exposure time is possible With an 
alternate form of the invention that reduces the time of 
exposure to ESD conditions to Zero. Before the invention the 
total exposure time is the sum of time after the ?rst test 
operation through to installation of the head gimbal assem 
bly HGA onto the head stack assembly HSA. This time 
period may amount to a feW hours to a feW Weeks or more. 
In the ?rst embodiment of the invention method the short 
times during the manufacturing process during Which each 
part is loaded or unloaded onto each piece of electrical test 
equipment become the only times of systematic exposure, 
i.e., as an intended part of the manufacturing system assum 
ing everything is done correctly according to the manufac 
turing process system. The time the shunt is in place abuts 
the time the tester connection is made or broken and there is 
a minimum time gap betWeen the successive steps. 
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The sequence is: 

Shunt in place 
Remove shunt 
Connect tested 
Perform test 
Disconnect tester 
Replace shunt 

(part protected) 
(part unprotected) 
(part protected) 
(part protected) 
(part unprotected) 
(part protected) 

It is possible to make still further improvements by 
incorporation a second set of contact pads, as added struc 
ture or by exposing a portion of the trace conductors, into the 
trace design so that the shunt may be left in place While the 
electrical connections are being made. The time the shunt is 
in place includes the time the connections are made to the 
tester. For this embodiment of the invention the trace ?exure 
circuit has an opening for each trace in the solder masks so 
that the traces can be exposed to contact and connected 
together by the invention shunt structure. 

The sequence becomes: 

Shunt in place 
Connect tester 
Remove shunt 
Perform test 
Replace shunt 
Disconnect tester 

(part protected) 
(part protected) 
(part protected) 
(part protected) 
(part protected) 
(part protected) 

The part is completely protected against spontaneous elec 
trical discharge. 

Turning noW to the drawings, in FIGS. 9A and 9B the 
general environment of the invention is shoWn including a 
disk drive suspension S comprising a load beam 1, having a 
base portion 2, a spring portion 3, and a rigid portion 4 
carrying a ?exure 5. Mounting plate 6 secures the load beam 
1 to an actuator arm 7. Electrical contact pads 8 connect the 
suspension electronics (not shoWn) to the slider 9 attached to 
?exure tongue 10 via trace conductors 12 extending betWeen 
the slider and the contact pads. See FIG. 8. 

With reference to FIGS. 1—8 and 10, the invention is 
particularly concerned With providing a shunt 14 across the 
electrical circuit including the contact pads 8 and the trace 
conductors 12. In a ?rst embodiment of the invention shunt 
14 comprises the shunt structure 16 for connecting in 
parallel at least one pair, and in general all pairs of the trace 
conductors 12. Trace conductors 12 typically comprise 
copper and are the conductive portions of the ?exible 
laminate 18. Flexible conductive laminate 18 is knoWn per 
se and typically comprises a dielectric layer 22 on Which the 
trace conductors 12 are formed, the conductive traces being 
either deposited on the dielectric layer or constituting the 
remaining portions of a copper or other conductive layer that 
has been etched aWay, and a cover layer 24 and optionally 
a metal base layer (not shoWn) that is attached to the 
dielectric layer in spaced relation to the trace conductors, see 
FIG. 10. 

In a typical assembly of a disk drive suspension S the 
?exible conductive laminate 18 is connected as described 
above and as so connected is potentially subject to sponta 
neous electrostatic discharge currents deleterious to the head 
Within slider 9. To avoid this problem, in accordance With 
the ?rst embodiment of the invention, the contact pads 8 are 
connected in parallel With the invention shunt structure 16 
shoWn in FIGS. 1A and 1B juxtaposed With the contact pad 
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8 
8 surrounding area 26. Shunt structure 16, shoWn in FIG., 
1C, comprises a Web 28 adapted and arranged to electrically 
connect the laminate conductive traces 12 in parallel by 
connecting their respective contact pads 8. Shunt structure 
Web 28 is conductive, as hereinafter described, and has an 
adhesive 32 distributed thereon of a tacky nature suitable for 
separably bonding the shunt structure Web to the contact pad 
area 26 around the contact pads 8 in electrically connected 
relation With the conductive traces 12, so that any electro 
static discharge currents Will be directed aWay from the disk 
read head in slider 9. 
With reference particularly to FIGS, 1C, and 4—7, the 

shunt structure Web 28 comprises a conductive sheet 34 of 
conductive metal, such as a ?exible sheet of copper, silver or 
gold, or a nonconductive plastic sheet material having a 
conductive deposit of metal thereon. The Web-carried adhe 
sive 32 is shoWn in FIG. 1C to be distributed at the 
perimetrical edge margin 36 of the sheet 34 in such manner 
that the adhesive does not touch the contact pads 8 but does 
attach or couple the Web 28 to the area 26 surrounding the 
contact pads. 

For convenience in handling the shunt structure 16, and 
With reference to FIG. 2, shunt structure Web 128 has a tab 
38 projecting from the main portion of the Web for ?nger 
gripping to assist in the manipulation of the Web onto and 
from the area 26. 

In FIGS. 3A and 3B, shunt structure Web 228 is shoWn in 
a foldable form, one part 229 of Which is adhered to area 26 
and the other part 231 is hinged from the ?rst part for 
selective folding to and from the area 26. When folded onto 
area 26, the Web part 231, being conductive through being 
a conductive metal or a nonconductive material With a 

conductor thereon, shunts the contact pads 8 together in the 
manner of the free form of the Web, Web 28. 

In these various embodiments Where the Web 28, 128 or 
228 is of conductive metal, the Web carries the adhesive 32 
as a continuous perimetrical deposit 42 as in FIG. 1C, as one 
or more spaced strip deposits 44 as in FIG. 4, or as separate, 
discrete quantities, such as separate, spaced apart dimples 46 
of adhesive as shoWn in FIGS. 5A and 5B, or separate, 
spaced apart, ?at spots 48 of adhesive as shoWn in FIG. 7 for 
separably adhering the Web to the area 26. 
With reference noW to FIGS. 6, 11, 12A and 12B, in FIG. 

11 Web 328 comprises a nonconductive plastic sheet mate 
rial 352 having a conductive deposit of metal 354 thereon. 
The conductive metal deposit can be continuous or discon 
tinuous across the Web 328 eg like the form of perimetrical 
or strip adhesive deposits 42, 44 in FIG. 1C and FIG. 4, 
respectively, leaving space for adhesive 332 to be located. In 
FIG. 11 the conductive metal deposit 354 on Web 328 
comprises a laterally and longitudinally distributed series of 
?at spots 357 of conductive metal electrically connected to 
each other, e.g. formed from a common conductive metal 
sheet 355 and spaced so as to contact the conductor traces 
contact pads 8 in shunting relation. Perimetrically distrib 
uted adhesive 332 is used to adhere the Web 328 in position. 

In FIG. 6, the conductive metal deposit is in the form of 
a grid 454 formed in situ or separately formed in a manner 
to mount on the Web 428. 

In FIGS. 12A and 12B, the conductive metal deposit 554 
on Web 528 comprises a laterally and longitudinally distrib 
uted series of dimples 557 of conductive metal electrically 
connected to each other, e.g. formed from a common con 
ductive metal sheet 555 and spaced so as to contact the 
conductor traces contact pads 8 in shunting relation. Adhe 
sive 532 on either side of the metal deposit 554 adheres the 
Web 528 in place. 
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With reference to FIGS. 9A, 9B and 10, the assembly is 
as previously described except that in place of or in addition 
to the shunt structure 16 a separate shunt structure 716 is 
provided for maintaining the conductor traces 12A, 12B in 
a parallel, shunted condition Whether or not the shunt 
structure 16 is in place (shunt structure 16 is typically 
removed during testing of the suspension S). For this 
purpose, invention provides a second series of contact pads 
708, part of or electrically connected to the trace conductors 
12A, 12B betWeen the ?rst series of contact pads 8 and the 
disk read head slider 9. The contact pads 708 cornprise 
exposed portions of the trace conductors 12A, 12B or 
separate structures to be in electrical connection With the 
trace conductors. Shunt structure 716 is of one or more of the 
forms already described for shunt structure 16, and is 
applied to the second series of contact pads 708 as shunt 
structure 16 is applied to contact pads 8. 

The invention thus provides for continuing shunt protec 
tion of Wireless suspension assernblies shunt structure that is 
readily attached to and detached from the contact pads or 
other exposed areas of the conductive traces of the ?exible 
conductive larninate portion of the Wireless suspension for 
use as needed to protect the MR and GMR elernents/heads. 
The shunt structure comprises a conductive Web to connect 
the conductive traces in parallel, and adhesive alloWing the 
separable attachment of the Web to the traces. The metal or 
metal deposited conductive Web has varying geometries of 
conductive areas and adhesive areas to alloW conductive 
Web attachment to the proximate contact pads of the 
suspension, to be removed during testing and left on during 
assembly and betWeen tests to nearly continually protect the 
head rnagnetoresistive element, or, to provide continuous 
ESD protection for the MR and GMR elernent attached to a 
?exible conductive circuit, to alloW conductive Web attach 
rnent to the traces beyond the contact pads such that the Web 
is left in place during suspension assernbly, during testing 
and betWeen tests. The foregoing objects are thus met. 
We claim: 
1. Disk drive suspension shunt structure for connecting in 

parallel a pair of trace conductors in a ?exible conductive 
larninate connected to a disk read head, said trace conductors 
having exposed portions, said shunt structure comprising a 
?exible carrier, an adhesive carried on said carrier, said 
adhesive being separably adherent to said laminate, and a 
conductor rnaterial distributed across said carrier and rela 
tive to said adhesive such that said conductive elernent 
ternporarily electrically connects in parallel said trace con 
ductors at their exposed portions in the adhered condition of 
said carrier to said larninate. 

2. Adisk drive suspension comprising a load bearn, a disk 
read head, a ?exible conductive larninate comprising a 
plastic layer containing conductive traces electrically con 
nected to said head in a manner potentially subjecting said 
head to spontaneous electrostatic discharge currents delete 
rious to said head, said trace conductors having adjacent 
exposed portions, and a shunt structure comprising a Web 
adapted and arranged to temporarily electrically connect 
said larninate conductive traces at their said exposed 
portions, and an adhesive on said Web separably bonding 
said shunt structure to said larninate in electrically connected 
relation With said conductive traces, Whereby said discharge 
currents are directed away from said disk read head. 

3. The disk drive suspension according to claim 2, in 
Which said ?exible conductive larninate comprises a dielec 
tric plastic layer and one or more pairs of conductive traces 
supported by said dielectric plastic layer in insulated rela 
tion. 
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4. The disk drive suspension according to claim 2, in 

Which said ?exible conductive larninate comprises a base 
metal layer, a dielectric plastic layer and one or more pairs 
of conductive traces supported by said metal base layer and 
said dielectric plastic layer in insulated relation. 

5. The disk drive suspension according to claim 2, in 
Which said shunt structure Web comprises a conductive 
metal sheet. 

6. The disk drive suspension according to claim 5, in 
Which said conductive metal sheet comprises a ?exible sheet 
of copper, silver or gold. 

7. The disk drive suspension according to claim 2, in 
Which said adhesive is distributed across said Web in 
separate, discrete quantities. 

8. The disk drive suspension according to claim 7, in 
Which said adhesive is formed into separated ?at spots for 
separably adhering said Web to said larninate. 

9. The disk drive suspension according to claim 7, in 
Which said adhesive is formed into separated dirnples of 
adhesive for separably adhering said Web to said larninate. 

10. The disk drive suspension according to claim 2, in 
Which said Web comprises a nonconductive plastic sheet 
material having a conductive deposit of metal thereon. 

11. The disk drive suspension according to claim 10, in 
Which said conductive rnetal deposit is formed With raised 
portions for trace conductor contact. 

12. The disk drive suspension according to claim 10, in 
Which said conductive rnetal deposit is located in a prede 
terrnined location on said plastic sheet material, and in 
Which areas of adhesive are formed adjacent said metal 
deposit for separably bonding said sheet material to said 
larninate With its conductive rnetal deposit in shunting 
conductive contact With said exposed trace conductor por 
tions. 

13. The disk drive suspension according to according to 
claim 12, in Which said adhesive is formed into discrete 
dirnples distributed across said conductive rnetal deposit for 
separably adhering said sheet to said larninate. 

14. The disk drive suspension according to claim 12, in 
Which said adhesive is formed into ?at spots across said 
conductive rnetal deposit for separably adhering said sheet 
to said larninate. 

15. The disk drive suspension according to claim 2, in 
Which said shunt structure Web cornprises nonconductive 
sheet material, a conductor rnaterial distributively disposed 
on said Web nonconductive sheet material, and an adhesive 
separably bondable to said larninate With said conductor 
material in conducting contact With said trace conductor 
portions. 

16. The disk drive suspension according to claim 15, in 
Which said nonconductive Web comprises a plastic sheet 
material. 

17. The disk drive suspension according to claim 16, in 
Which said conductor material is distributed in a pattern 
across said plastic sheet material Web and said adhesive is 
distributed in a further pattern across said plastic sheet 
material Web for adhering said Web to said larninate. 

18. The disk drive suspension according to claim 17, in 
Which said conductor material comprises a grid of conductor 
rnetal, said conductor rnetal grid being attached to said 
plastic sheet material, and said adhesive being arranged to 
separably bond said Web to said larninate betWeen the 
elements of said grid, said grid elements being in electrical 
contact With said trace conductor portions. 

19. The disk drive suspension according to claim 17, in 
Which said conductive material comprises a three dirnen 
sional sheet, said conductive material sheet being attached to 
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said plastic sheet material, and said adhesive being arranged 
to separably bond said Web to said laminate With said 
conductive material sheet in electrical contact With said trace 
conductor portions. 

20. The disk drive suspension according to claim 19, in 
Which there are a distributed series of raised areas on said 

12 
conductive material sheet to provide said material sheet its 
said third dimension, said raised areas being arranged to 
make electrical contact With said trace conductor portions. 


